NLRP3 Inflammasome-Related Proteins Are Upregulated in the Putamen of Patients With Multiple System Atrophy.
Multiple system atrophy (MSA) is a neurodegenerative disease characterized by parkinsonism, ataxia, and autonomic dysfunction. Microglial infiltration is an important mediator in MSA. The nucleotide-binding domain, leucine-rich repeats-containing family, pyrin domain-containing-3 (NLRP3) inflammasome complex, comprising NLRP3, apoptotic speck protein containing a caspase recruitment domain (ASC), and cysteine aspartic acid protease 1 (Caspase 1), regulates microglial inflammation in several neurodegenerative diseases. However, its role in MSA remains unknown. This study aimed to investigate the role of the NLRP3 inflammasome in MSA. Immunohistochemical staining of postmortem brains from 11 cases of MSA, 5 of Parkinson disease, and 6 age-matched controls were assessed. The relationships among α-synuclein deposition, microglial infiltration, and NLRP3 inflammasome-related proteins (NLRP3, ASC, and Caspase 1) were quantitatively analyzed. Double-labeling immunofluorescence staining confirmed colocalization of NLRP3 inflammasome-related proteins and Cluster of Differentiation 68. We demonstrated that the density of microglia expressing NLRP3 inflammasome-related proteins was increased in the putamina of MSA cases and was significantly related to the deposition of phosphorylated α-synuclein-positive glial cytoplasmic inclusions, tyrosine hydroxylase-positive fiber loss, and gliosis of glial fibrillary acidic protein-positive astrocytes. Our study suggests that the NLRP3 inflammasome is significantly upregulated and correlates with the neurodegenerative process in MSA.